ABSTRACT The concept of eServices originated in the early 2000s in the field of business and commerce. However, in recent years, eServices are being applied in many domains. Therefore, a thorough study on eServices is required to identify the areas in which eServices have been applied till date and to what extent. The main objective of this research is to perform a mapping study to provide an extensive review, gather trends, and identify the state of the art in the research on eServices to answer the research questions designed to conduct this research. A mapping study has been conducted employing an automatic search in digital repositories by developing a mapping protocol. Mapping studies are useful for categorizing and classifying the existing information concerning a particular research question in an unbiased manner. The search procedure identified 806 studies of which 318 were selected for full analysis during the years 2000 and 2016 in the field of computer science. No study was published before this time period. Research on eServices were recorded and classified into tabulated spread sheets, and finally analyzed. According to the study, the range of eService service and application domains is quite wide. Most studies conducted have focused on eService composition and eService Adoption. However, the most common application domains identified were eGovernment, eBusiness, eHealth, and eLearning. The study findings show that the research on eService composition, design, provision, and adoption is increasing with the passage of time. The literature not only discusses various domains of eServices but also provides the in-depth classification, review and trend of eService studies over time.
I. INTRODUCTION
With the rapid advancements in information technology, businesses, governments and consumers are moving from traditional services to electronic services (eServices). eServices as defined by various researchers are the services provided over through the Internet [1] - [5] . However, scholars have been using different definitions according to various perspectives to define eServices. Tiwana [6] define eServices as a series of transactions that takes place during the interaction between a provider and a consumer through an electronic channel. Sharma [7] define eServices as the electronic delivery of government information and services over the network. Overall, all researchers agree about the role of technology in providing a means for the transfer and delivery of eServices. eServices have been deliberated in domains such as eBusiness, eCommerce, and eGovernment [8] - [11] . With the passage of time, new dimensions opened up which include eHealth, eLearning, eTransport, and many more [12] - [17] . This has lead researchers to conduct studies on eServices and find out other possible domains in the area.
Studies on eServices have been conducted in the context of eService accessibility, acceptability, adoption, agent based services, applications, characteristics, choreography, composition, concepts, definitions, delivery, design, evaluation, implementation, innovation, interoperability, lifecycle, negotiation, personalization, provision, quality, retrieval, roadmap, ubiquitous services, and usability. According to the studied literature, most studies focus on the adoption and composition of eServices. However, there are studies that integrate the contexts within a particular domain, such as eService design and delivery, adoption and usability, and others [18] - [22] .
In this research, a mapping study has been carried out to investigate the trend in eService domains overtime, the context in which eServices has been applied, and whether or not users are willing to adopt eServices in different countries.
The paper is structured as follows: Section I provides an introduction of the study. In Section 2, we provide the research method. Data extraction is discussed in section 3. Analysis and discussions are presented in Section 4 in which research questions are also answered. Section 5 presents the threats to validity. Lastly, the conclusion drawn from this research is provided in Section 6.
II. RESEARCH METHOD
The research technique employed in this paper is mapping study also known as (scoping study). A mapping study is a type of systematic review conducted to identify evidence related to a particular topic/area in a systematic and unbiased manner. Mapping study is applied in order to provide an overview of a research area, and identify the quantity and type of research and results available within it. It also identifies gaps in existing studies and determines trends in the future studies [23] .
In this research, the process of conducting mapping study is based on the guidelines proposed by Kitchenham et al. [23] . The process consists of five main steps: (i) defining the research questions (ii) conducting search for primary studies (iii) defining inclusion and exclusion criteria (iv) screening of studies on the basis of inclusion and exclusion criteria (v) data extraction and analysis.
The research questions devised are: RQ 1: What is the evidence of publications over the years on the topic of eServices? RQ 9: How far are eService based solutions being adopted and discussed in literature?
A. SEARCH STRATEGY
The strategy for the identification of primary studies on eServices is defined below:
1) SEARCH STRING
A set of two search strings were defined for performing search, as shown in Table 1 . The search was made on the initial queries as well as the final query and results were compared. Both queries gave the same results. Thus, the query with the least operators was finalized.
2) TIME PERIOD
The time period selected for this research was from 2000 to 2016 inclusive. The eServices concept started to emerge in year 2000 therefore, it was considered appropriate to include this year in time frame. The research was conducted in 2017 therefore; collected data included papers published and accepted by 2016.
3) SELECTION OF DIGITAL REPOSITORIES
The repositories that were selected include:
• IEEEXplore • Science Direct • ACM Digital Library These repositories were selected because they are peer reviewed and give us relevant results as they include Computer Science as a discipline [25] .
Interfaces of the Selected Repositories: The criteria applied on interfaces of the selected databases are as follows:
IEEEXplore 
4) SELECTION OF PRIMARY STUDIES
The inclusion and exclusion criterion defines whether a primary study should be included or excluded from the list of relevant studies. The studies were selected according to the inclusion and exclusion criteria defined in Table 2 .
B. IDENTIFICATION OF PRIMARY STUDIES
The search string was applied on the selected digital repositories on titles, abstracts and keywords of the primary studies and the results were obtained as shown in Table 3 .
In order to search for relevant primary studies from the total set of results retrieved, following steps were devised as shown in Fig. 1 : Search: 806 studies were obtained after applying search string strictly on title, abstract, and keywords.
Screening: In this phase duplicate studies were removed along with papers written in other languages such as Chinese. Keynotes and short papers were also removed after applying the exclusion criteria, reducing the number of primary studies to 618.
Eligibility: The titles, abstracts and full text of the primary studies were analysed to determine the relevance with respect to eServices. Studies which were follow-ups of previous works were mostly taken into consideration. 300 studies were further excluded in this phase.
Included: Finally, 318 studies were analysed. The studies where the core focus was on other concepts rather than on eServices were excluded. For instance, studies that were highly centred on eGovernment policies and practices, design and development of websites, network attacks, privacy systems, risk pricing, enterprise relationship management (ERP) systems, web based navigation, eJustice services, wireless networks, were excluded.
Some studies were advanced versions of the same study. So such studies were carefully studied, and the latest version was included in full text analysis. After whole scan, 318 studies were finally included for thorough analysis. Table 4 gives a count of the selected studies in each repository. 
III. DATA EXTRACTION
In this phase, data was extracted from 318 studies for analysis and discussion. The data was recorded into tabulated spread sheets. Each study was assigned a unique study ID containing author name and year it was published in. The sheet was coded to extract the following elements: type of publication, keywords and terminologies used, service domain and model focus, application domain, research method employed, means of data collection, type of research, funding bodies, evaluation of the study, and country of research. A description of these elements is provided in Table 5 . The data regarding research method was extracted by employing Yin et al. [114] classification. The research type classification was made according to classification provided by Wierenga et al. [115] . The research classification was an important element to find out the nature of the research conducted on eServcies.
IV. FINDINGS AND DISCUSSION
The thematic analysis was carried out to identify the context of each study and its relevance to eServices discipline. The research discussed in these studies was thoroughly analysed in order to extract themes and the research technique employed. The content was analysed and reviewed by two analysts. This process was conducted in three iterations and conflicts were resolved by considering the response of two analysts. The research questions raised in section 2 are discussed below: 
A. RQ 1: WHAT IS THE EVIDENCE OF PUBLICATIONS OVER THE YEARS ON THE TOPIC OF ESERVICES?
To identify the evidences and the maturity of the area, studies were analysed against their year of publication. It is interesting to find that eService concept started to emerge from year 2000, the same year when software as a service [26] and service oriented architecture [27] terms were coined. The publication years were extracted and plotted against the no of studied published the same year to find out overall trend. In Fig.2 , frequency of published studies during year 2000 to 2016 is shown. From Fig.2 , it is clear that the interest in eService concept has increased over time. The focus of most studies in the early years was on eCommerce. Over the time, eServices concept is employed in other domains; therefore, in later years we find an increase in publications where target domains are largely eBusiness, eLearning, eHealth and eGovernment. A large number of studies were published in 2010, with a decline in 2011. One reason for this could be that researchers have adopted more implementation oriented terminologies such as web services rather than simply using eServices.
There is however a drop in 2014. In this year, studies were more focused towards using domain oriented terms, where the domain mostly used was eGovernment.
Overall, in the graph there are slight variations in different years where frequency of publication seems to be declined. This could be attributed to studies published in these years that did not meet our criteria. We found an increased number of studies that used eServices terminology however their full content analysis revealed little relevance to the concept.
B. RQ 2: WHAT ARE THE JOURNALS AND CONFERENCES THAT PUBLISHED RESEARCH ON ESERVICES THROUGHOUT THE YEARS?
To answer Q2, publication source of primary study was extracted and frequency of publications was reported against these sources. Overall, 22 journals were identified where 68 studies were published. In Table 6 , the names of journals and number of primary studies found are listed. The journals with high frequency of publication include: Decision Support Systems, Systems and Software, eChallenges 2010, Expert Systems with Applications, and Information & Management. The studies published in conferences were many in number. The details of some of these studies and the conferences in which they are published are provided in Appendix.
C. RQ 3: WHICH COUNTRIES ARE CONTRIBUTING THE MOST TO THIS AREA?
To answer Q3, primary studies were analysed to identify which country they are focusing as part of their research. In Table 7 , primary studies and their focus region is provided. Many studies have been conducted in EU Countries [36] , [39] - [49] , [58] - [60] , [66] , [68] , [73] , [74] - [77] and Taiwan [78] - [85] . 
D. RQ 4: ARE THE STUDIES FULLY FUNDED OR PARTIALLY FUNDED AND WHAT ARE THE FUNDING BODIES?
Funding is an important element that encourages researcher to study phenomena in depth and greater detail. We identified studies where authors clearly state that the research was funded and name of funding body was provided. The information of primary studies and their funding organization is provided in Table 8 . We classified funding into and partial funding scheme on the basis of information provided. The details of funding bodies were verified independently through relevant sources to ensure accuracy of the information.
The studies listed in Table 8 are largely funded by European Commission, where the focus was on integrating remote maintenance processes and experts for maintenance and decision making [93] , integrating eLearning and other eServices using web services and portals [109] , developing an approach for autonomous composition [92] , designing an approach to enable eService interoperability [96] , planning and designing eService roadmaps for smart cities [44] and deploying a pilot application for semantic in teroperability of eGovernment services in Germany and Poland [40] . There are studies such as [95] that focus on the measurement of collaborative intelligence in knowledge based eServices and a survey on user perception of personal electronic health records [67] which were funded by different universities and independent bodies such as Purdue University and Queensland University of Technology. These funding agencies largely belong to academia. However, most agencies preferred projects where joint efforts are made by industry and academia. Only three studies were partially funded and there focus was on the customer adoption and usage of ePayment services [113] , an approach that would measure customer satisfaction to choose the best possible eBusiness applications [112] , and eGovernment policies and procedures in Norway [65] . 
E. RQ 5: WHAT ARE THE RESEARCH TECHNIQUES EMPLOYED BY ESERVICE RESEARCH COMMUNITY?
This question is addressed by analysing the research techniques employed by each study. Research techniques are categorized as research method and research type. To identify the research method, classification proposed by Yin et al. [114] was used. According to Yin [114] , research on eServices was classified into nine categories which include: case study, conceptual framework, experiment, focus groups, proof of concept, prototype, scenario, simulation, and surveys. Research type was classified according to the classification proposed by Wierenga et al. [115] . Table 9 presents the distribution of studies classified into research techniques employed in each study. The analysis of the extracted techniques shows that the method most frequently used in all types of research was surveys (22%). These studies mostly used questionnaires to conduct surveys. Most surveys conducted had a very large sample size and the questionnaires were administered online having a 5-7point Likert scale. Surveys of university students and IT professionals were common. Surveys were mostly studied in the domains of business, government, and travel [35] , [67] , [116] , [117] . 19% of the studies designed prototypes which were only tested but not evaluated [118] , [119] . Most of these prototypes were based on multi agent method [120] - [122] and were designed using SOAP, XML, JAVA, UDDI [123] - [125] .
Case studies usually focused on designing applications and solutions. Most case studies were based on secondary data collection methods [86] . outlines methods and opportunities for service improvement by using a case study of process management at a local council [86] . Calvin Chan [70] uses a case study on an open data initiative by the Singapore government to discuss the benefits and also establish a set of considerations for businesses and citizens to create eServices that can be available directly from the portal [70] . 13% studies proposed conceptual frameworks which mostly lied in the eGovernment domain. Studies not just proposed solutions, but also validated their research and gave conceptual frameworks in eService domain too. Innocentia et al. uses the South African eGovernment architecture to give recommendations on security measurements and also suggests improvements in the current architecture [72] . Souad and Hanan also give their suggestions and opinions on privacy in electronic healthcare systems [16] . According to the study, patients' data protection is very necessary and must be paid attention. On the other hand, Paolo and Andrea propose a conceptual framework to design an online social platform for the elderly using the design theory [39] . 14% experimental studies were found, most of which were validation studies. The focus of most of these studies was on eService composition in the areas of eBanking, eHealth, and eLearning [13] , [126] , [127] . Studies also used scenarios to support their research. Mostly used scenarios were found in eService composition domain and had used toy examples. Five studies gave simulations. The tools used were OPNET IT Guru, Python for Windows, and WEKA [91] , [128] , [129] . 2% studies give proof of the concept. Blake et al. presents the Software Agent Based Groupware E-Services (SAGE) architecture that uses intelligent agents to integrate human users with web services. The architecture has also been validated [130] . Only one study evaluates their research using focus groups. It can be seen from Table 9 that very few authors report on their experience and opinion regarding eServices. The remaining studies reported were review papers, comparative studies and reports documented on organization level.
F. RQ 6: IN WHICH CONTEXTS ARE ESERVICE DOMAINS BEING DISCUSSED IN PRIMARY STUDIES?
The context discussed in literature were identified to answer the question. These include: eService accessibility, acceptability, adoption, agent based services, applications, characteristics, choreography, composition, concepts, definitions, delivery, design, evaluation, implementation, innovation, interoperability, lifecycle, negotiation, personalization, provision, quality, retrieval, roadmap, ubiquitous services, and usability. Fig.3 . represents a cluster dendogram that provides details about the context and thesmes used to conduct research on eServices over the years. The diagram provides a clear view that in 2000 research on eServices was focused on defining overall life cycle of eServices, composition of eServices and implementation of eServices using existing technologies. However, in later years further areas were introduced such as service negosiation, adoption, service quality, service invocation, design and delivery. This development could also be considered in parallel with advancements in the concept of web service and service oriented computing. Softwrae services concept was introuded in 1999 and service orinetd architecture term was also coined at the same time. All these concepts and advancements not only complement each other but also borrow vocabulary. Even in studies, these terminologies are used interchangeably. Therefore, in literature studies published on eService have made use of similar service life cycle as also discussed in literature on service oriented computing. Similarly, implementation technology largely adopted is based on web services. In more recent years, research is also focusing on usability, satisfaction and adoption of eServices [185] - [188] .
There are studies that used a combination of eServices concepts such as Van De Kar [9] uses both eService design and delivery to deploy government services to citizens.
May et al. [131] discussed eService delivery along with the quality of eServices provided. Figure 4 . The remaining were from healthcare, eLearning, and computing disciplines such as web-based services implemented using technologies such as WSDL/SOAP/XML, etc. Since then, the spectrum within the eServices domain has been broad. Published research in the upcoming years focuses on the adoption and accessibility of eServices. The focus of these studies was mostly on community based services such as national identification systems, community management, travel services for citizens, and medical support to citizens of rural areas [35] , [43] , [100] , [105] , [116] , [132] - [136] . Government departments have implemented the concept of eServices in their processes that increased their efficiency and satisfaction level of the public. Sharma V [7] , Yuan [35] , Seri [39] , Bekara and Laurent [133] , Bekara et al. [137] and Tutoky et al. [138] discuss the design of social networking websites for interaction of older citizens as a success factor for community building as well as to increase their quality of life. Studies on eBusiness, eHealth and eLearning have also been frequently published. Research on eBusiness contains discussions on B2C, brokering, business process models, finance, and supply chain management. eServices in the healthcare sector has revolutionized the process of delivering medical assistance to the people especially the elderly. In fact, eServices in the healthcare sector have increasingly taken shape in various forms that attracted the researchers to study the advantages and future prospects of this change. Research on eLearning discuss the design and usability of online learning platforms [126] , [127] , [139] ; interoperability between different learning management systems [125] ; knowledge management systems [6] , [95] . Some of the published studies focus on industrial applications such as service design for marine technology, etc. whereas others lie purely within the computing discipline. Less attention has been given to domains such as eBanking, eMarketing, eTransport, and Smart eServices. Various studies have used the above-mentioned domains as scenarios, for instance, Aversano [140] introduces a framework to generate workflow models. A business travel planner scenario has been taken to explain the introduction of eServices in business processes. Venkatesan et al. [141] discuss multi agent systems for failure repair and recovery of eServices applications and have applied them on eLearning domain as a scenario.
H. RQ 8: WHAT CONTRIBUTIONS HAVE BEEN MADE IN THE CONTEXT OF ESERVICE DOMAINS IN THE YEARS 2000 TO 2016?
The analysed literature spans across various domains. Table 10 and Table 11 provide an overview of the distribution of studies across these domains. 25 contexts from these domains have been extracted from literature. However, there were some studies that could not be classified. These are placed under miscellaneous. Table 10 presents the contributions made in different domains of eServices. Contributions include: applications developed or designed, approaches, algorithms, constructs, architectures or frameworks proposed, evaluated or validated, insights into the area, and models developed. On the other hand, Table 11 represents the number of studies published over the years in eService domains and within various contexts.
From Table 11 , it is evident that eService composition has the highest frequency of published research. The web has rapidly become the platform through which businesses and governments deliver their services to the users [10] .
These web services communicate through XML standards such as SOAP, UDDI, and WSDL messages over an Internet based transport protocol. These standards are responsible for service communication, description, and delivery [142] . With the increase in complex applications, the development of new services through the aggregation of existing services that are collectively composed to automate a given task has gained much interest. This concept is known as eService Composition [143] . From literature, it is also evident that eService composition can be designed through choreography or orchestration. Choreography doesn't focus on a particular task, but a goal whereas the focus of orchestration describes the behaviour of a particular task. Composite services can be linked to its components either statically or dynamically (Casati et al. [10] , Hull et al. [144] and Li and Yang [145] adopt Mealy machines to describe the communications between aggregated services. Various platforms exist for the management of composite eServices. Two picked from literature are eFlow and DySCo [143] , [146] . Efforts have been made in key areas such as security, interoperability, policy description and reliability of composite eServices [96] , [125] , [147] , [148] .
Much research has also been conducted on eService adoption. Studies have incorporated various adoption models such as TAM, TAM2, DOI, quality models, and other derived models. Most eService adoption studies have been applied to the eGovernment domain [20] , [69] , [149] - [151] . Studies on eService adoption show that most countries have invested a great amount in eService projects regardless of various threats posed. Most of these studies have been evaluated [35] , [43] ; however, some have just been validated. Only one study discusses the definitions and notations of eServices [3] , whereas two studies [152] , [153] focus on eServices concepts within the eBusiness and eGovernment domains. However, other studies just give a brief insight into eService definitions.
Evaluations of eService studies can be found under various other contexts such as eService Adoption, Provision of eServices, eService Quality, etc. Only one study [6] focuses on eServices concepts in the perspective of eBusiness.
Personalization methods have also been used which focus on eService delivery and interaction based eServices. A personalized intelligent decision support system model is proposed by Yu [62] . This system has been developed based on object oriented modelling, for e-tourism and e-investment applications. Shambour and Lu et al. [154] proposed a recommendation system framework to handle personalized recommendations in G2B eServices.
Dastranj et al. [155] discuss eService technologies for rural areas and give a conceptual roadmap to provide eServices in different sectors such as agriculture, finance and banking, health, education, and many more.
With the increase in ICT tools and technologies, ubiquitous applications especially in the domain of healthcare for the elderly are being designed and delivered. The availability of these new technologies has been used to diagnose, monitor, and also treat diseases. Tutoky [138] introduces an IT based approach for the elderly that not just displays the vital signs of the patient, but also allows patients to socialize with one another.
Nonetheless, usability is also an important concept in the eService domain. It is defined [156] as the extent to which a person uses a specific product to achieve effectiveness, efficiency and satisfaction. The most frequent method to evaluate the usability of eServices applications, tools, is that of questionnaires. Some of the evaluations also supported interviews.
I. RQ 9: HOW FAR ARE ESERVICE BASED SOLUTIONS BEING ADOPTED AND DISCUSSED IN LITERATURE?
To answer Q9, primary studies were analysed to identify what models and theories have been used to discuss eService adoption. We identified that, studies used well defined adoption models such as TRA, TPB, TAM, UTAUT etc. to discuss eService adoption. There were studies that provided their own constructs too such as Yuan et al [35] . who used Innovativeness and Subjective Knowledge in addition to TAM constructs to form their model to predict consumer knowledge sharing in an online community. In Table 12 , details about models and their associated constructs in provided.
Models and theories largely used to discuss eService adoption include:
• Theory of Reasoned Action (TRA- [157] TABLE 12 . eService adoption models, derived models and quality models.
• Technology Acceptance Model (TAM- [159] In Figure 5 , studies that used these models have been represented in the form of cluster. It is evident from the figure that most studies have used TAM [21] , [35] , [117] , [149] - [151] , [166] - [170] , and TPB [67] , [151] , [168] , [171] , [172] . Studies have also integrated various other models in their research. These models are categorized as Derived Models as shown in Table 12 . Derived models include Trust model [173] and EDI (Electric Data Interchange) model [174] . Quality models are categorized as SERVQUAL model and ESQUAL model [158] . The constructs used by studies are depicted in Table 12 . The most common model evolved in eServices literature has been the Technology Acceptance Model (TAM), formulated by Davis [159] . TAM was based on the Theory of Reasoned Action (TRA). The model explains why consumers may accept or decline a particular service. The two main constructs of TAM are: Perceived Usefulness (PU) and Perceived Ease of Use (PEU). Liang et al. [169] ) discuss the use of TAM in their conceptual framework and suggest that perceived usefulness can be predicted by the customers' emotions in terms of perceived care, i.e., perceived care has a great impact on perceived usefulness. Lee et al., [181] found out that the higher the accuracy of a service, the positive the impact it has on user satisfaction. With the integration of TAM and TAM2, Sandhu [166] proposed a conceptual framework for a web based eService adoption model (eSAM). The research tested the usage of web based services for factors such as user experience, usage frequency, investment and motivation. Results show that user experience affects the usage pattern for web based eServices. Other areas studied, were in the adoption of eGovernment services such as adoption of online tax websites, internet news services, and other high-quality websites [21] , [149] , [151] , [167] , [168] . Liao [175] and Loukis [170] discuss user experience in online eLearning applications using TAM and ISS model. Findings [175] show that combining constructs of adoption models can increase the efficiency and accuracy of an integrated model and help explain the behavioural intentions of customers. TPB model was mostly used [117] , [151] , [168] , [175] with the integration of TAM. Theory of Planned Behaviour discusses the behavioural intentions and behaviours of individuals. The main constructs of TPB are: Attitude towards behaviour (Att), Behavioural Intentions (BI), and Perceived Behavioural Control (PBC). Only 3 studies focused only on TPB. Andrews [67] discusses the factors affecting adoption of personal electronic health records (PEHR) in Australia using TPB constructs and other external constructs which included trust and web-self efficacy. Findings show that an individuals' perceived value of having a PEHR for managing their own health is very important. Web-self efficacy is the belief in individuals' capabilities to execute web services, and is thus a significant factor in efforts to accept and use eServices. The higher the degree of self-efficacy, the more likely individuals [171] are to adopt and use a specific eService. A systematic literature review to discuss the factors affecting eServices in general was also conducted by Gosebo et al., [172] . ISS model has also been studied in existing literature. For determining the success of a system, the ISS model was proposed by DeLone and Mc Lean [161] . The main constructs of this model are: Information Quality (IQ), System Quality (SQ), and Service Quality (SvQ). Soury and Ziaee [176] discuss the factors that influence citizens to use eGovernment portals. According to the study, the efficiency and quality of eCommerce services is defined by the satisfaction level and comfort of customers. Another study identifies the importance of personalization in online shopping and states that for a group of individuals specialized personalization's' are not always efficient. Users perceive categorized personalization as more relevant which leads to user satisfaction [177] , [178] . Tung and Rieck [69] discuss the factors affecting adoption of eGovernment technological services among business organizations in Singapore by using the DOI model along with other constructs such as network externalities, barriers to adoption, and social influence. Roger [164] defines the theory of Diffusion of Innovations as the theory that explains how, why and at what rate a specific technology is spreading. The results of the study conclude that the model can be applied to the adoption of other technologies as well. Attempts have also been made to explain user behaviour acceptance and usage towards eGovernment services using the TAM and UTAUT model. A study in Iran was conducted and a model was proposed by Shajari & Ismail [21] . The constructs of the model were: Perceived Usefulness (PU), Perceived Ease of Use (PEU), Trust in Government (TG), Trust in Internet (TI), Social Influence (SI), Job Relevance (JR), Image (Img), Output Quality (OQ), and Compatibility (Comp). Findings show that Image and SI were of least importance, whereas TI and TG are of great importance. Lee and Wu [150] use the ISC model and integrate it with TAM and ISS model and confirm that online service quality (SQ) has a high impact on the ability to gain a competitive advantage in the eCommerce environment. The study uses the airline websites of Taiwan as a case study. Service quality has been identified as a very important construct for consumers in choosing and evaluating a service provider, and for businesses to attract new customers and flourish. Service quality is defined as how well the service meets the expectations of the customer. Parasuraman et al., [158] proposed a model SERVQUAL for measuring service quality. The main constructs for SERVQUAL are: Reliability (RL), Assurance (Ass), Tangibles (Tan), Empathy (Em) and Responsiveness (Rsp). According to the studied literature, SERVQUAL has been used by 3 studies [81] , [149] , [179] in the perspective of accessing quality of online travel websites and eGovernment web portals. Wei-Chen et al. [81] propose a model to evaluate the website quality of travel agencies in Taiwan. This model was applied to five airline companies. Findings show that the information quality and system quality affects the customers' mood, which can further influence customer satisfaction. The constructs used in these studies are reflected in Table 12 and the external constructs are depicted in Table 13 .
An overview of the models studied is shown in Figure 5 in the form of a cluster diagram. These models were used to evaluate eServices in various domains which include eGovernment, eBusiness, eCommerce, eHealth, eNews and eTransport [35] , [67] , [169] , [179] . In Figure 6 , domain information is provided through cluster of studies that focused adoption in a particular domain.
Studies were further analysed to identify the techniques employed to evaluate adoption. This leads to findings that these techniques fall under surveys, interviews and controlled experiments. Therefore, these studies either fall under qualitative or quantitative category as shown in Table 14 depending on the nature of employed techniques studied, defined hypothesis and evaluated results on 5 point and 7 point Likert scale. There are studies such as [20] , [35] , [63] , [66] , [67] , [69] , [81] , [117] , [149] - [151] [167], [169] , [171] , [175] , [179] , [180] , [182] , and [183] which used questionnaire with defining hypothesis or standard scale.
To evaluate responses various tools were used which include AMOS, SPSS, LISERAL and SMARTPLS. Among these tools AMOS and SPSS are largely used for analysis. Apart from tools, various statistical analysis techniques were employed on the data. These includes, ANOVA, Regression, SEM, MANCOV, PLS and MANOVA.
The involvement of participants also varied in studies. In table 10, we have reported participants by extracting details about the usable responses as they were the real responses on which data was analysed. The highest number was found in studies [20] , [151] , [179] , [182] where participants number were 2931, 1500, 1201, 1032 respectively. However, there are studies that didn't provide detail about this process.
The background of participants also varied depending on the nature of the study. Also, these studies were conducted by involving participants from various countries. 
V. THREATS TO VALIDITY
The main threats to validity are internal threats as they do not involve human participation.
A. SEARCH STRING
There is a slight possibility that we might have missed studies on eServices in the domain of Computer Science, even after prototyping our search string, discussed in section 2. However, we consider this a minor threat as all studies were included from our search string.
B. TEMPORAL ANTECEDENCE AND SEARCH COVERAGE
We established the time range from years 2000 till 2016 and conducted search in three databases (IEEEXplore, ScienceDirect and ACM). Studies after this time period have not been included.
C. SELECTION OF PUBLICATION SOURCES
Only three repositories were selected. No separate journals were investigated.
D. ANALYSIS OF STUDIES
The guidelines discussed by Kitchenham et al. [23] were followed which state that data extraction should be performed usually by two analysts or one analyst along with a peer to review and verify the percentage. Data extraction was performed by two authors.
VI. CONCLUSION
The purpose of this research was to conduct a mapping study which is an evidence based approach on eServices to identify, and classify evidence available in literature. For this purpose, research questions were developed and mapping study guidelines were followed to devise research process. Thematic analysis was performed to classify, identify, and analyse eServices literature using codification of knowledge technique. The extracted elements included type of publication, keywords and terminologies used, service domain and model focus, application domain, research method employed, means of data collection, type of research, funding bodies, evaluation of the study, and country of research. Studies which were on the adoption of eServices were analysed separately.
By conducting a mapping study, we identified that the term eServices was mostly used before 2014. In later studies, more domain specific terminologies were used such as eGovernment, eLearning, eHealth, and many more. Out of 318 studies, 68 studies were published in 22 journals. The remaining studies were published in conferences. These studies were mostly from different countries, such as, Bangladesh, EU Countries, Malaysia, Netherland, Taiwan, and others. The large number of studies were conducted in Taiwan.
Surveys were the highly-employed research method which included both online and offline questionnaires and interviews. Maximum studies were classified as Validation research under the classification of Wierenga et al. Multi method approach was also identified in a few studies.
A total of 25 domains were identified in the eService literature which are eService accessibility, acceptability, adoption, agent based services, applications, characteristics, choreography, composition, concepts, definitions, delivery, design, evaluation, implementation, innovation, interoperability, lifecycle, negotiation, personalization, provision, quality, retrieval, roadmap, ubiquitous services, and usability. The domain mostly studied is eService composition and adoption. Some studies have also integrated the contexts; however, their number is quite small. Maximum studies on eServices have been published in 2010.
In terms of eService adoption, the empirical models and theories used by studies to discuss eService adoption were analysed. These include: theory of reasoned action (TRA), technology acceptance model (TAM), theory of planned behaviour (TPB), technology acceptance model 2 (TAM2), innovation diffusion theory (DOI), and unified theory of acceptance and use of technology (UTAUT). One of the widely accepted and applied models in these studies was TAM. Studies also integrate these models and use their own constructs to derive other customized models. Quality models such as Service Quality Model (SERVQUAL) and eService Quality Model (ESQUAL) were also adopted by some studies. Results were analysed in various tools such as AMOS, LISERAL, SMARTPLS and SPSS.
The research findings present a pioneering effort in investigating eService literature, by focusing on classification, identification of domains with in sServices, trends and adoption by customers and citizens. A similar study with a broad research question can further be conducted to strengthen the findings of this study and contribute to more details related to eServices especially new emerging domains like eGovernment, eHealth, etc.
APPENDIX
See Table 15 .
